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TO OUR PATRONS: 


In presenting to you this Catalogue we have en- 
deavored to throw some light upon the various 
purposes to which our goods are applied. 


It is well understood, by those best qualified to 
judge, that drains made of suitable materials and 
properly constructed are indestructable; that they 
are always in good working order, and, as a rule, 
never get out of repair. 


But it is equally well known that large amounts 
of money have been expended, both in this country 
and in Europe, for sewers and drains that in a few 
months or years have become entirely useless. 


All this has resulted from the want of a knowl- 
edge of the first principles of drainage, and a due 
regard to the necessity of using suitable materials 
and doing the work in the most thorough manner. 


We therefore here present, in as concise a form 
as possible, some practical information and selec- 
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tions from the best authorities upon the leading 
and well-established principles of drainage; all of 
which, we believe, are approved and adopted by 
American and European engineers of the largest 
experience, and which, we trust, will be found 
useful to those desiring information upon this 
subject. 
JACKSON FIRE CLAY CO. 


Jackson, Mich, May, 1873. 
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NOVE—The three ov four sinaller sizes of pipe designated 
on the neat page, are made with sockets, and are designed 


especially for conveying pure water, for domestic purposer, 


> from springs or lakes. 


PRICE LIST 


Of “Standard Sizes of best Vitrified, Salt-glazed 
Water and Sewer Pipe, delivered on the cars at 
Jackson : 


a 
Caliber Weight per Area in Price | Slants | 
of Pipe. foot. Inches, per foot, per foot. 

BS Was F' 3 lbs. 785 $ 68 | eee es 
13“ 5 1.767 10 Bes 
mee Bis: 3.141 12 Bete 
Breet Be 7.068 15 Beir 
| 4“ 102% + 12.566 20 atin 
Ba 1 es 28.274 30 45 
a * ek es | 63.617 50 75 
je tes 45°“ | 118.09 » % 1 15 

Lis Gi 176.7 1 00 150 | 
oo aes 80 “| 254.46 agate a 2 25 
20 Sb 2 314.16 bov1 7 2 65 

Re 90 * 380.1384 {| 2 10 3815) | 


Caliber 


Whole 


Curves and! Branches | Traps each Hand-hole 

0} Elbows, 2 feet. in Traps, Traps, | 
Pipe, each, long, each,| two pieces. } each, each. | 
| ——)—— | — | 
Lin.| $ 25: | $ 25 Box a jee ee | 
! 30 aes Mate ee none 
50 ee aati Ca Ws |) De eR a . 

60 His 120°). 4) 2024] 

8Q eee 160 | 210 ! 

1 20 2 00 240} 290 | 

200 | 850 400] 450 | 

3 00 6 00 8 00 850 | 

4 00 8 00 10 00 | 10 50 | 

LAG ated aes eee eoTp an aC ent oe SNK at | 

URI IS OPN Ret eres Rae oe | 

SAD rete eG al ea de Ue 


POOR In Va nt ot ee 
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Perforated Traps for damp cellars,’ 4x 9, $2.50 each, 
id es My 4x12, 3.00 “ 
Grease and Stench Traps for house drains, 6x18, 5.00 “ 
“ “ “ “ 6x20, 6.00 “ 


Prices of pipe with ONE BRANCH are given on page 6. 
Each additional branch, 50 cents. 


Discounts from these prices will be made to Cor- 
porations, Railroads and Contractors according to 
the amount purchased and terms of payment, which 
will be given upon application. 


Prices of Defective Pipe or page 56. 


‘¢ Stone Chimneys “ 58. 
‘¢ Fire Brick es 81. 
“Fire Clay ‘eee. 68. 
“¢ Fire Sand 83. 


Turms, Casn; if not remitted within 30 days, 
subject to sight draft. 


All bills payable at Jackson in bankable funds 
or New York exchange. 
“ 
If remittances are made by a charges 
should be prepaid. 


s 
sind aecmalpiatachisic 


STANDARD PATTERNS OF PIPE. 


; 
é 
ft 
; 
Fig. 8 } 
a 
. i 
4 
A 
{ 
| 
6x6 Double T. 6x6 'Y Branch. = | 
{ 
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Fig. 10. Fig 11, 


Z Hl 
4x6 Double Y. 6x6 Y Branch. 6x12 ¥. 


Two-Piece Trap. Whole Trap. 


Hand-hole Trap. 


a 
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8 
Junction of Pipe with Brick Sewer. Socket Pipe. 
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DIRECTIONS FOR 


LAYING SEWER PIPE. 


| 
It is of the utmost importance that the grade of 
the fall be uniform and free from depressions. 


This is most easily accomplished by stretching a 
line eight feet above the bottom of the proposed 
ditch, giving it the grade or fall desired in the 
sewer, and supporting it by cross bars, to prevent it 
from sagging. 


A light rod eight feet long, reaching from the 
line overhead to the bottom of the ditch, will 
enable any inexperienced workman to prepare the 
bed for the pipe on exactly the same grade as 
the guide-line overhead. In laying the pipe, short- 
en the rod so as to reach from the guide-line to the 
top of the pipe. 

When the bottom of the trench is too soft to 
support the pipe in line, a few inches of gravel 
will make it sufficiently solid. 

Never put in plank or boards unless they are 
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buried several inches below the bottom of the 
ditch, where they will be protected from the air 
in the drain—otherwise they will decay and allow 
the pipe to settle, making a depression that will 
be likely to fill with solid matter. Beside this, 
the whole pressure of earth above the pipe must 
be sustained by the very small bearing surface 
upon the plank—which might be sufficient to crack 
the pipe. 
When a water-tight sewer is desired, the rings 
should be broken in several pieces. Spread a layer 
_of cement about one-half inch thick over the con- 
_ cave surface of one of these pieces, and lay the ends 
of two pipes thereon—butting them firmly togeth- 
er. Cover the upper surface of the pipes at the 
joints with a layer of cement of sufficient thickness 
to allow the remaining pieces of the ring to imbed 
themselves; cover all around the edges of the ring 
with the cement and press it firmly in the corners 
and cracks and smooth it off, swabbing the cement 
from the inside of the pipe. Before filling the 
ditch, pack the ‘fine earth under and around the 
pipe after the cement has hardened. 
Fig, 21. 


LAYING PIPE. 


eee a 
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Fig. 22, 


PIPE LAID 


One part of good, live, quick-setting water 
lime, with two parts of clean, sharp sand, 
makes good enough cement for ordinary use. 


For sewerage purposes it is important that the 
joints be perfectly tight, otherwise the water 
will escape from the pipe and undermine it, be- 
side leaving the more solid matter to obstruct 
the sewer. Leaky joints also prevent successful 
‘flushing.’ Obstructions in small sewers are 
most generally removed by ‘flushing,’ or a 
pressure of water. When a force pump cannot be 
readily obtained for the purpose, a perpendicular 
pipe of any material attached to the upper end of 
the sewer and filled with water will force a passage 
to the terminus. 


By the construction of a cesspool, and a judi- 
cious use of the waste water from kitchen, bath- 
room, laundry and roof, any:+residence can be 
supplied with efficient water closets and all the 
modern benefits of sewerage that are enjoyed in 
cities. 


To cut these pipes to any required length, mark 
the line to be cut, use a good cold-chisel, with a 
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diamond-shaped point, and a light hammer. Strike 
the chisel lightly and carefully all around the line 
until the top surface is cut away, and then repeat 
until the pipe comes nicely apart. 


AE Aires if Rs ae Pr RAR Art Ee! 


For the purposes of land drainage the joints 
should be covered with gravel or tame grass sod, 
with the grass side next the pipe. Marsh hay is i 
sometimes used when the above are difficult to ob- j 
tain—but is not so desirable. 

(See defective pipe.) 


i 
# 
i 
; 
i 
3 
a 


JUNCTIONS OR BRANCHES. 


T Branch. - , Y_ Branch. V Branch, 


The branches on all pipe larger than six inch 
should be smaller than the main. 
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We keep in stock Y branches of all sizes, also 


4 in. pipe with 4 in... 22-2222... Y and T Branches. 
(Bae Sa CG Beane ren i bl ff 
te « 4,6 and 9 in,-- 2.2 a #e « 
a2) 3 « 4,6,9 and 12 in.._. ¥ « ‘ 
 ymeag “ 4,6,9 and 12in.... e si 
Be “  4,6,9,12and15in. “ sets e 
805 “ 4,6,9,12and 15in. « “f “ 
wa « 4, 6,9, 12 and 15 in. ¥ a “ 


Y junctions should be used whenever practicable, 
so that the two currents may flow in the same di- 
rection. 


TRAPS, CATCH BASINS, é&c, 


All traps are so made as to interpose a body of 
water between the atmosphere we breathe and that 
contained in the sewers. The full benefit of sewer- 
age, therefore, cannot be obtained without their 
judicious arrangement, to prevent the noxious 
stench from the sewers passing up the connections 
and poisoning the air in our dwellings, 
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CATCH TRAPS. 


Catcu Traps should be 


Rous 


and made perfectly tight 

with water lime cement. — 

Place them where they will 

not freeze in winter, and 

HA will be accessible for clean- 

VK ing once in a year or two. 

Fig. 17. They are so constructed as 

to retain every substance that would be likely to- 
obstruct the sewer. 


Outlet. 


Grease, (THE WORST OF OBSTRUCTIONS) and all 
other floating matter will, on entering the catch 
trap, rise to the surface of the water and be arrest- 
ed by the curved outlet, while all matter much 
heavier than water will be deposited on the bottom. 


Hither a Running or P Trap must be placed 
between the Catch Trap and the house. For 
convenience in cleaning, it is well to place it next 
the catch trap. But this small matter of conven- 
ience should be dispensed with rather than to have 
much length of sewer between the trap and hopper, 
especially if it is not ventilated. on 


Soil from water closets should not pass through 
a.catch trap, for obvious reasons. 


set upon a brick bottom | 


Siathini 


dining 


intima dient 
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If it be desirable to place the catch trap in 
an angle of the sewer, we can furnish a “right” 
trap, through which the current or flow takes a 
quarter turn to the right, or a ‘“‘left,”. through 
which the flow takes a quarter turn to the left; but 
when neither is specitied, we always send those in 
which the inlet and outlet are opposite each other, 
as in Fig. 17. 


RUNNING TRAPS. 

Runnine Traps maybe used 
effectually where a catch trap 
is not desirable. With ordi- 


nary care they seldom become 

Fig. 13. obstructed, and are readily 
cleansed under pressure, described on page 15. In 
obstinate cases, however, the hand-hole trap is found 
very convenient, as shown in Fig. 14. 


HAND-HOLE TRAPS. 


In placing this trap, the 
hand-hole is closed with a cov- 
er in such a manner that it 
can be readily opened when 
necessity requires. | When 
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they are located much below the surface the hand- 
hole may be lengthened by setting in a joint of 
pipe, through which the trap may be cleaned when 
desired. 


Woe A mabe sae ctite 


P TRAPS. 
| 
P Trars are used at the head ‘ 


|} or upper end of a drain, or un- 
/ der the bow] of water closets. q 
It forms a perfect trap, and is ‘ 
preferable in such places, as 3 
the soil from the hopper falls 


we directly into the water, and 
therefore will not adhere tothe pipe. This form of 
trap has also the advantage of a perpendicular fall 
of sewerage to assist in dislodging solid matter. 
S TRAPS. 
) : | 
4 § Traps are used in the upper | 
i stories of buildings, as a P trap i 
‘ a would be. They are really P | 
j traps, arranged to connect with i 
| * a perpendicular pipe. 4 
/ ' og 
oe | 
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CELLAR TRAPS. 


Damr Crniars.—In draining a wet 
cellar it is as desirable to remove 
the water from below, as from above 
the floor level, otherwise it will be 
damp, sour and unhealthy, though 
there may be no water visible. 


For this purpose our cellar traps are almost in- 
dispensable. The sides are perforated for the free 
admission of water. 


In setting them, dig a hole in the center of the 
cellar as deep as possible, allowing sufficient fall 
from the outlet of the trap to the terminus of the 
cellar drain. 


Have the hole sufficiently large to admit a coat 
of clean, coarse gravel, six or eight inches thick, 
under the bottom and around the sides of the trap. 
When the drain is connected to the trap the whole 
may be covered and the cellar bottom grouted. All 

rater will filter through the gravel and perforations - 
into the trap and flow off through the drain, no wa- 
ter in the soil ever rising higher than the outlet of 
the trap. 


The trap and drain can never become obstructed 
by rats, sand or other matter, and the elbow extend- 
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4 
4 


ing below the surface of the water prevents any 
stench from coming into the cellar from cesspools or 
sewers. 


We keep in stock those with inlets, same as in 
catch traps; so that when two or more are required 
they may be made to operate together by connect- 
ing them with pipe. 


CATCH BASINS. 


Carcou Basins are designed to be 
placed in long lines of pipe, more 
especially in land drainage. ‘They 
catch and retain any sand that 
may wash into the pipe, and are 
convenient in removing obstruc- 
tions. 


Catch basins, having three or four branches or 
inlets, furnish an excellent method of connecting 
several drains into one. 


They also serve as ‘‘peep-holes’’ for examining 
the working of the drain and determining’ the loca- 
tion of obstructions. 


Boi: 


Sarr ep eer RE ON, 


PRE peti ren 
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VENTILATING SEWERS. 


It will be seen that under ordinary circumstances 
the foul air of the sewer is completely cut off by 
the use of the trap. But it not unfrequently hap- 
pens that the gases generated in long sewers, and 
especially in ‘‘cesspools’’ or ‘‘dry wells’’, are pow- 
erful enough to drive the water from the trap and 
force their way out at every inlet. To prevent 
this overflow of sewer gas into residences, fix an 
upright tube of the same area as the inlet pipe, 
if possible, above one or more conhections to the 
drain. Sometimes these upright or ventilating 
tubes connect with the rainwater pipes or chim- 
neys, but a separate tube for the purpose terminat- 
ing in the open air above the first story is prefer- 
able. 
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SEWERAGE ILLUSTRATED. 


On the preceding page is illustrated the princi- 
ple of house drainage, the details of which may be 
varied to suit the exigencies of each particular case 
by any person of intelligence. By this arrange- 
ment of traps and connections all the waste water 
of the house is utilized in such a manner as to 
insure the constant and most perfect operation of 
the whole system. 


CAPACITY OF SEWER PIPE. 


The capacity of pipe of the various sizes given 
in the following table are calculated for a fall of 
six inches to one hundred feet, without any head, 
according to the formula given by Prony for the 
flow of water in tubes. This table will assist great- 
ly in determining the size of any required sew- 
er, and should be consulted in connection with 


‘ae 
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the rules so clearly stated in the following pages 
under the head of SranparD AUTHORITIES ON GEN- 
BRAL SEWERAGE. 


sr naaill all” <n asatemaahtenitnatinen atlantic sideatiatiele TU eit | aise oi Deals 


Capacity of Pipe 
Size of Pipe. |Lengthof Pipe] Fall of Pipe. per Minute in 
Gallons. 

4 inches. 100 feet. 6 inches. 75 gallons. F 

6 “ee ria “ 213 “ee 

9 “ a “ 576 “ 
Ui ia £8 ny “te 1,220 = 
2 oe bad me 2,108 * 
1 ee 2 = 3,306 re 
20.“ “ 3 4,820. « | 
7 Vas o sf 5,498 & | 


In main sewers the flow is increased by the add- 
ed pressure of connecting laterals. 


We have been at much pains to obtain data from 
the most responsible and eminent sources, and find 
that some engineers of extended reputation and ex- 
perience, in estimating the capacity of sewers, al- 
low to pipe an advantage in carrying capacity of { 
50 per cent.; while none allow less than 33% per | 
cent. in favor of pipe, as compared with brick sew- 
ers of same size. 


In addition to the advantages named, and the 
difference in the size required to do a given 
amount of drainage, there is a large saving in the 
excavation necessary to receive a pipe sewer, the 
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shell being but 14 inch thick. In threatening — 
weather also, or in passing through treacherous 
ground, the work may be completed as fast as the 
excavating can be done, and in quicksand or 


springy ground the advantage in laying pipe is 
obvious. 


All the above points may appear to the eye of 
inexperience as of small moment, but are most 
thoroughly understood and appreciated by the 
most successful of our engineers and large con- 
tractors, 


STANDARD AUTHORITIES ON 


GENERAL SEWERAGE. 


The following extracts are taken from the report 
of the Board of Water Commissioners of the city 
of Brooklyn, to which Mr. James P. Kirkwood, 
an engineer of eminent ability, was Chief Engineer, 
with Mr. Julius W. Adams, of long experience, 
- associated with him as Consulting Engineer, in 
special charge of the sewerage system. In consid- 
eration of the ability and experience of both the 
gentlemen named, said report has been accepted as 
authoritative by the best civil engineers and Boards 
of Public Works throughout the United States: 

**Previous to 1850, or thereabouts, the sewerage 
drains of many English cities had been established 
so as to receive the house sewerage as well as the 
street sewerage, or rainfall, but the water supply 
of the same cities being then deficient in the quan- 
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tity used per head of population, as compared with 
our present habits, the resulting fluid sewerage of 
dwelling houses was not sufficient in quantity to 
carry off the heavier matter which accompanied it. 
This last, therefore, when it reached the sewer de- 
posited itself there in part, and accumulated upon 
the bottom until carried away by the waters of 
heavy rains or removed by manual labor. These 
accumulations frequently remained long enough to 
become putrescent, and, by their decomposition, 
exceedingly offensive to health and sense. The 
agegravations of sickness which grew out of this 
state of affairs are matters of history, not likely to 
have place again, to the same extent, in our times. 
The sewers under this system were all built of suf- 
ficient size to admit of their being cleaned out at 
intervals by manual labor. 


‘‘The introduction into the same cities, and 
gradually into all important cities, of more abund- 
ant supplies of water, admitting of its free use for 
the luxuries as well as the mere necessities of 
domestic life, paved the way for a change in the 
modes of sewerage previously prevalent. 


“This change consisted in the introduction of 
smaller sewers, the sizes of which where governed 
solely by the amounts of sewerage and rain water 
to be passed at any given point; their enlargement 
beyond the requirements above mentioned was con- 
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sidered unnecessary, and in other respects objec- 
tionable. 


‘The opinions of English engineers as regards 
this innovation were very various and contradictory. 
The general correctness of the views of those who 
originated it is now sufficiently established by ex- 
perience. In the change of system the application 
of pipe sewers was incidental. The true controversy 
lay between small sewers for drainage only, and 
large sewers for drainage and entrance also. 


‘‘The smaller sewers, taking the shape within 
certain limits of pipe sewers, originated in the 
motive of economy; but their continued applica- 
tion was the result of other advantageous condi- 
tions which will appear as we proceed. 


‘The ruling principle insisted on, and, we pre- 
sume, generally admitted now, is this: that each 
day’s sewerage of each street, and of each dwell- 
ing, should be removed from the city, if at all 
practicable, on the day of its production; that it 
should pass off before decomposition begins; that 
it should not be allowed to settle and fester in the 
sewers, producing those noxious gases which are so 
prejudicial to health. This principle requires that 
the sewerage matter of any one day shall not be 
found within the limits of the city on the next day. 


‘“Tf the rate of inclination of a sewer is not flatter 
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than one foot in four hundred and forty, the expe- 
rience of Brooklyn, and other cities equally well 
supplied with water, shows that the fluid domestic 
sewerage of any street is competent to carry off 
daily all the heavier matters of sewerage, and to 
keep the drains free and clean, provided that*the 
form of the sewer is such as to concentrate these 
sewerage waters as much as possible. 


‘If the sewer is made unnecessarily large, the 
depth and velocity of the fluid passing through it 
are proportionally reduced, and its ability to keep 
itself clear will be confined to high rates of inclina- 
tion. It is important, therefore, to have it as 
small as the service to be required of it will admit. 


“As regards the necessity of entering sewers, 
which was dwelt upon so much ten years ago, the 
successful use of the small sewers shows that this 
necessity does not exist; they have been found safe 
and effective when properly built, and less troub- 
lesome as regards cleansing, than the old sewers. 


‘Their most important advantage, indeed, grows | 
out of what was contended to be their great defect, 
viz: Their incompetency to receive or admit of 
sewerage deposits or accumulations. They pre- 
suppose the daily removal of all sewerage matters; 
and this condition is always necessary to their ef- 
ficient operation. 
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“In Chicago, where pipe sewers of twelve inches 
diameter are used with an inclination of one in 
five hundred, a tank placed on wheels has been 
used wherewith to flush them occasionally. Where, 5) 
however, the leaders of the dwelling houses are “| 
connected with the house drains this precaution i 
has not been found necessary. I have this informa- 
tion from Mr. E. 8. Chesbrough, the City Engi- 
neer of Chicago, whose researches and experience in 
sewerage matters are well known, and have been 
always very obligingly communicated. 


‘¢The point being conceded that the greater the 
concentration of the minimum flow (in other words, 
of the sewerage proper) the greater will be its car- 
rying and cleansing power in a sewer of any given 
inclination, and the concentration being greater as 
the sewer is smaller, the minimum sizes of sewers | 
practicable come next under consideration. The 
conditions governing the size of a sewer at any one 
point are these: 


‘¢1, The amount of the sewerage proper passing 
that point. 


‘¢2, The amount of rainfall passing that point. 


‘<3, The inclination of the sewer. 


“The extremes of rainfall mainly determine the 
sizes of sewers, the household sewerage being a very 
small item in comparison. 
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‘*A rain storm of one inch rainfall in one hour has 
been taken by Mr. Adams as the maximum of rain 
to be provided for. He estimated that from vari- 
ous causes, such as detention in street gutters and 
conductors from roofs and loss of time in getting 
into the sewer, where one inch of rain fell within 
one hour, not more than one-half of the resulting 
quantities of water reached the sewer within the 
same hour; one half inch of rain in one hour became, 
therefore, the maximum of rainfall as regards sew- 
er dimensions. 


‘‘Every junction, whether of sewer or drain, 
should enter by a curve of sufficient radius. All 
turns in the sewer should form true curves, and as 
even in these there will be more friction than in the 
straight line, a small addition should, at curved 
points, be made to the inclination of the sewer. 


‘The pipes generally used in the Brooklyn sew- 
erage works have been strong, glazed earthenware 
pipes of twelve, fifteen and eighteen inches diam- 
eter. No pipes of less than twelve inches diameter 
have been used for a street sewer, although the en- 
tering sewers from dwellings do not exceed six 
inches in diameter. 


‘For the flow of sewerage the glazed pipe is 
Jar superior to the brick sewer, and now that 
we have had considerable experience of them, 
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it is surprising that we do not venture, as in Eng- 
land, upon sizes exceeding eighteen inches di- 
ameter, up to twenty-four inches at least. The 
pipe sewer has a joint every twenty-four inches; the 
brick sewer has a joint every eight and a half inches 
longitudinally, and every two and a half inches 
transversely. These mortar joints do not always 
remain tight. Whether from the use, occasionally, 
of ill prepared mortar, or by some action of the 
sewerage matter on the mortar, they frequently 
leak. 


“Tf the leakage is inwards it will assist the 
flow; but if the leakage is outwards, as will gener- 
ally be the case, it deprives the heavy matter of 
the sewerage proper of its fluid motor, and must. 
lead to some settlement and deposit on the bottom, 
as a matter of course. The leakage is objection- 
able, besides, as containing in some measure that 
impurity of the subsoil which it was the object of 
sewerage works to correct. 


“In all this the advantage is entirely with 
the pipe sewer, and it is for that reason worth 
more to the city than a brick sewer of the same 
size, and a larger price, if need be, might well be 
paid for it. 


‘¢The cheapest: mode of building sewers is not, 
in my opinion, the best, while a more perfect mode 
is within reach at but little extra expense. 
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“The roughness of all brick sewers, however 
well built, as compared with proper pipe sew- 
ers, and the foothold they give to rats, might 
well lead us to dispense with their use except for 
sizes where the more perfect mode becomes imprac- 
ticable or unsafe.” 


JAMES P. KIRK WOOD. 


Chief Engineer Brooklyn Board of W ater Commissioners. 


Dr. James Jounson, Health Officer of Mil- 
waukee, Wis., in an article on sewers, says: 


‘Experience has proven that by giving a sewer 
a suitable form and adjusting the size to the amount 
of drainage it is to receive and carry off, it will 
become self-cleansing. 


‘Experience has likewise proven that pipe 
sewers are preferable to brick, and should be 
used almost exclusively in the construction of 
our system of sewerage. Formerly sewers were 
almost exclusively built of porous brick, and 
large enough for a man to enter and clean out; 
but experience has fully demonstrated that pipe 
sewers are much more economical and efficient. 
The principle which justifies their use is, that the 
rapidity of a flow of water and its power to remove 


- obstacles, is in its depth as compared to its width. 
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“Of all the cities of the world, London, Eng- 
land, has had the most experience for a_thor- 
ough and perfect system of sewerage. But it 
was many years, and after large amounts of 
money had been expended, that the following re- 
sults were arrived at: That brick sewers large 
enough for men to travel through are more costly 
and less efficient than necessity requires; that the 
absorbent power of the brick, and the rough sur- 
face of the coarse brick and mortar work are not so 
well suited as a pipe with a smooth bore, for the 
steady and complete transmission of whatever flows 
(or ought to flow) through the drain; that the 
drainage of a town by means of such pipes, their 
right proportion having been first carefully ascer- 
tained and adopted, would be perfect, and about 
one-third the cost of the inefficient mode of drain- 
age formerly used. 


‘““We have positive evidence of the advantage of 
small pipe sewers, if properly constructed, to do the 
work which large sewers failed to perform. This 
was demonstrated by a sewer three feet wide, with 
a fall of one foot in 118 feet, having the deposit of 
1,200 dwelling houses emptying into it, and per- 
mitting 6,000 cubic feet per month to accumulate. 


‘“'This immense deposit was entirely obviated by a 
-pipe sewer 15 inches in diameter, with a fall of one 
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foot in 153. This small sewer did not leave an 
atom of matter to stagnate or rot.’ 


JAMES JOHNSON, M. D., 


Health Officer of Milwaukee, Wis. 


The following extracts are from works upon the 
SEWERAGE oF Lonpon, ENGLAND, by G. R. Demp- 
sy, Esq., and other engineers of equal eminence 
and ability: 


‘““We have already insisted on the necessity of 
so arranging and constructing the sewers of a town 
that they shall not require any cleaning by hand, 
and have denied the condition of admitting work- 
men as an essential one in determining the size of 
sewers, A sewer cannot be considered as properly — 
constructed if it retains the matter committed to 
it in a quiescent condition. It should act simply 
as a place of passage, and instantly transfer the 
sewerage onwards toward the outlet. Failing 
in this purpose, and containing all the solid mat- 
ter in a constantly-growing accumulation, the 
sewers of a town act as combined cesspools, and 
the several inlets serve as the outlets for the escape 
into the atmosphere of some of the deadly gases 
constantly engendering below. 


“The expense of cleansing by hand is, moreover, 
an item of considerable importance, although, of 
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course, never incurred until the subterranean nui- 
sance becomes intolerable. 


‘As illustrating the question of the proper size 
of sewers, I would give the result of an experiment 
by the Metropolitan Sewerage Commission of Lon- 
don: In the case of a sewer 53 feet high and 3% 
feet wide, draining an area at its inlet of 44 acres, 
a twelve-inch pipe was inserted for a length of 560 
feet in the main sewer, a head-wall was built, clos- 
ing up the inlet, and thus forcing the sewerage 
from the whole area to pass through the pipe. It 
was found that the drainage power of the pipe was 
twenty times that of the old sewer (in proportion 
to its area), and in place of the deposits that had 
existed in. the old sewer to a very great extent, 
stone, brick, &c¢.—in fact, all matters drained into 
it—were carried through. 


“Other experiments demonstrated that pipe sew- 
ers, from twelve to eighteen inches diameter, with 
grades of one in 20 to one in 240, would drain from 
5 to 20 acres, with 160 to 600 fourth:class houses. 
They were found to do the service more effectually 
than brick sewers of three or four feet diameter, 
built for the same service. : 


‘For the smaller sewers the ‘glazed stone ware’ 
pipes are found efficient substitutes for those built 
of brick work. They have the advantages of 
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being much more quickly laid than the others can 
be built, and of presenting a very superior surface 
for the rapid passage of the sewerage. They are 
also constructed in various forms of bends and 
junction-pieces, and thus afford the means of insur- 
ing proper form in these points. From their com« 
parative thinness, pipes of this kind afford a much 
larger capacity with a given quantity of excavation 
for laying them, than sewers formed of brick-work, 
which, even for the smallest diameter, cannot. be 
less than half a brick, or 44 inches, in thickness. 


“A 6-inch pipe, laid with sufficient fall, will be 
ample for the most capacious private house; and 
from 9 to 15-inch will, under similar conditions, be 
sufficient to serve the average drainage of factories 
and other large consumers of water. The trapping 
of the head of the drain, so as to prevent the ascent 
of the smell and impure gas from the drain into 
the building, is the next indispensible requirement 
in the draining apparatus. 


“The upper connections of the minor sewers 
with the house-drains are small works, requiring 
the greatest care and circumspection. 


‘They are frequently disregarded and carelessly 
executed, because they appear, individually, trivial 
matters; and, moreover, are troublesome and te- 
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dious, and correspondingly expensive. But it is 
clear that the efficiency of the entire arrangement 
of any system of town drainage is primarily de- 
pendent upon the completeness with which the in- 
dividual drains of houses convey the separate con- 
tributions of sewerage into the minor or branch 
drains. If these tributaries fail, the trunk of 
course remains idle, and all care bestowed on the 
larger works is thrown away.’’ 
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SEWERAGE OF 


TOWNS AND CITIES. 


The preceding extracts from Sranparp AuTHoR< 
ITIES ON GENERAL SEWERAGE apply especially to 
the drainage of towns and cities, and comprise the 
more important conditions necessary to secure the 
most successful results. 


The following directions are selected from the 
same and other authorities on 


LATERAL CONNECTIONS. 


In the construction of street sewers of 
stone pipe, 6-inch branches (as shown 
in Fig. 11) should be placed opposite 
every building lot, and the ends closed 


Fig.l. until such time as the owner may wish to 
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connect with the sewer. Branches of larger size 
should also be placed at such points as will be nec- 
essary to receive the lateral sewers from other 
streets. “Where the main sewer is made of brick, 
these branches are introduced by the use of slants, 
as shown in Fig. 4. 


These slant junctions are built 
into the wall of the main sewer, 
Big: 4: the bevel of the slant being flush 
with the inside of the brick work—thus forming a 
Y junction. Slants larger than 9 inches are made 
‘rights’? and “‘lefts’’?; and the bevel of each is cut 
so as to fit the inside sweep or circle of a large 
brick sewer when properly placed. 


Lateral connections to these branches are made 


by the use of a curve,’as shown in the following. 


figure: 


ve 
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Fig. 20 
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SURFACE WATER. 


We here present a cut of the catch basin in most 
general use, through which surface water is admit- 
ted to the sewer: 
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Street Catch Basin—Scale, 14 in. to the foot. 


These are generally located under the corner of 
the side walk, in the angle of the gutters, at street 
crossings. B is an 8-inch brick wall. The con- 
tinuous layer of conerete is to make it water-tight 
below the outlet. Fis half of a pipe trap (gener- 
ally 9 or 12-inch), which is connected at I with a 
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curved pipe leading to a branch in the main sewer. 
D, A and C may be either hard wood or stone. C 
is the man-hole through which the basin is cleaned 
as often as required. The water from the gutter, 
H, passes through the grate bars at G, and readily 
finds its way to the sewer. Sand and other heavy 
substances are held in the bottom, while floating 
matter is as securely retained in the catch basin, 
and sewer gases are prevented from escaping into 
the air by the intervening body of water. 


In many localities our large-sized catch basins 
are used instead of brick, for street purposes, but 
we do not recommend them for general use in such 
cases on account of their comparatively small size. 


Long drains, receiving their supply from open 
ditches or lakes, should have a catch basin at the 
head to arrest the sand and other obstructions. A 
pit or well, sunk several feet below the inlet, will 
be sufficient, provided the cleaning out be not too 
long neglected. A grating should, also be so ar- 
ranged as not to reduce the capacity of the pipe. 


See ‘¢ Experiences with Cement Pipe,’’ page 61. 
I pe, pag} 


STONE PIPE 


FOR RAILROAD USE. 


For small water-ways under the road bed of rail- 
ways, to transfer water from one ditch to the other, 
for use in deep cuts, aud for laying in ditches 
under wagon-road crossings, sewer pipe is rapidly 
coming into favor with railroad men, and is des- 
tined to supersede all other material. 


The engineefs of the older, and the Western 
States, having tested them thoroughly in practical 
use, for many years, are now replacing wooden 
culverts with pipe, and using them in every place 
where their carrying capacity is sufficient for the 
work required. In many places, also, where a sin- 
gle pipe is not of sufficient capacity to dispose of 
the water, they lay a sufficient number of pipes 
abreast to meet the requirements of the case. 

4 


* 
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We here append the reports of two Railroad En- 
gineers of long experience in the use of stone pipe, 
showing the estimate placed upon them by those 
who have thoroughly tested their merits for rail- 
road purposes: 


‘“‘Separia, Mo., April 4, 1872. 

‘‘My first use of stoneware pipe was on the 
Central Branch Union Pacific Railroad, running 
west from Atchison, Kansas, during the year 1864, 
where the drainage was small. They gave ex- 
cellent satisfaction; but during the next year ce- 
ment pipes were brought to my notice, and as I 
could get a larger caliber of cemMENT preg than 
of stoneware, I concluded to give them a trial, but 
soon found they would not stand the frost; and, 
besides, after the water had cut through the glaz- 
ing (or outer crust) of the pipe, they soon crum- 
bled, until too weak to withstand the pressure of 
the bank, and then crushed. 


“The stoneware pipe were generally in good 
condition in the fall of 1869, when I left the C. B. 
Road.”’ 

O. B. GUNN, 


Chief Engineer Missouri, Kansas & Texas Railroad. 


‘© Mempuis, Tenn., March 18, 1872. 
? ’ ’ 

‘« My experience with stoneware pipe for use as 
culverts and drains for railroads extends back to 
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1859 and 1860, in which years I used some twelve 
or fourteen hundred feet of twenty-inch pipe in the 
construction of culverts in building the Mississippi 
& Tennessee Railroad. 


‘During the past year I have used one or two 
thousand feet of eighteen inch pipe in building eul- 
verts on the Memphis & Charlestown Railroad, 
some of them under twenty and thirty feet embank- 
ments. 


‘*T have no hesitation in saying that when these 
pipes are properly laid down and the ends secured 
and protected with wing walls and aprons, they 
make by far the cheapest and most effectual drain 
for small water-ways for railroad use that can be 
found. 


‘« As to the durability of the material, there can | 


be no question, whenever thoroughly burned and 
vitrified.” 
NILES MERIWETHER, 


Chief Engineer Memphis & Charlestown Railroad. 


In the past few years, roads in this State have 
adopted them, and are equally well satisfied with 
their efficiency and economy. 


We have, among others, supplied pipe to the 
Michigan Central; Michigan Air Line; Jackson, 
Lansing & Saginaw; Fort Wayne, Jackson & Sag- 
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inaw; Grand River Valley; Grand Rapids & Indi- 
ana, and Detroit & Milwaukee Railroads. The 
Engineers and Road Masters of the same state that 
it has afforded perfect satisfaction, having in no 
case failed, even under the test of the past two win- 
ters—the severest ever known. 


We select the following from our testimonials, 
as it comes from the most northern portion of the 
State, where our pipe had the severest possible 
test: 


ENGINEER’S OFFICE, 


«¢Granp Rapips & Inprana Rainroap, 
Fire Lakes, Micu., April 29, 1873. 


« JACKSON FIRE CLAY Co., JACKSON, MICH.: . 


“‘T have deferred answering your inquiry with 
regard to our experience in the use of your vitrified 
sewer pipe for water-ways under our road-bed, 
until we had an opportunity of seeing the working 
of it through this spring. 


‘‘It is now two years since we commenced using 
your pipe, from 12 to 20 inches caliber, and have 
used them mostly since for small drains; have used 
them under heavy and light embankments, and, so 
far, have found them to answer our expectations 
well under embankments from three to twenty feet 


high. 
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‘‘They have given us no trouble, except in one 
or two cases where the foundation was not suff- 
ciently firm.”’ 

Respectfully yours, 


M. M. STIMSON, 
Civil Engineer, 


In places where the ground is too soft or marshy 
to support the pipe in line, we find, by consulting 
those who have had the most experience, that the 
best method to prevent the settling of the pipe by 
the pressure of bank and weight of trains is as 
follows: 


Lay two logs parallel with each other, a foot or 
so apart, and from twelve to twenty inches below the 
lower surface of the pipe, and cover with earth 


well tamped, until the required level is reached. 


In this earth, and between the lines of buried logs, 
bed the pipe. By this means, while there is earth 
enough to make a good bed for the pipe and give 
a bearing for its whole under surface, the stiffness 
of the logs will prevent the “‘sagging”’ of the pipe 
in the center, where the pressure is greatest; and 
the timber, being buried in wet earth and excluded 
from air, will be protected from rot and decay. 


It is also well to face up the ends of the culvert 
with stone to prevent the washing away of the bank 


. 
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from the end pipe by rains or by the action of the 
current, 


Stone pipe are also extensively used by machine 
shops, for conducting the blast from the fan; also 
as smoke-jacks in round-houses and blacksmith 
shops, and for chimneys on small buildings—all of 
which are more fully explained under their appro- 
priate heads. 
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STONE PIPE FOR WELLS. 


Wells lined with stone pipe are impervious to 
insects, worms and surface water. When properly 
built, nothing can enter the well except from 
the bottom. Some persons, who have been 
accustomed to take from. their wells yearly 
several hundred pounds of decayed vegetable 
and animal matter, ask: ‘‘How can a well, 
lined with small pipe, be cleaned?” To 
such we say: ‘‘If properly built they need no 
cleaning.” This filth should not be allowed to 
enter the well. J¢ is as undesirable there as in 
our water pail or pitcher, though less offensive to 
the eye. 


DIRECTIONS FOR LINING WELLS. 


Lay the pipe in a row on the level ground, ad- 
justing the ends so that they will match perfectly. 
Dig the well as deep as practicable. Then settle the 
bottom pipe as low as possible. Fill the space out- 
side of the pipe with clean gravel within two 
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inches of the top of the pipe. Lower the next pipe 
: upon the first and cover the joint between the two 
(and cracks if defective pipe are used) with cement, 
packing the gravel around it carefully and filling 
up as before. 


Ordinary dirt, instead of gravel, will do for fill- 
ing after rising above the water veins that supply 
the well. 


When the last pipe is in place, a layer, 15 or 20 
inches deep, of coarse, washed gravel should be 
thrown into the well, to act as a filter, especially 
where the well terminates in quicksand. 


Close the top securely with cement and stone or 
hard brick, so that no insects or surface water can 
enter, and the work is complete. 


The drouth of the last two years has caused 
many wells to fail, that have formerly supplied an 
abundance of water. Such wells can be again 
made available by settling a pipe or two in the 
bottom. This may be done at little expense, and 


without any danger of undermining the old stone 
or brick wall. 
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DEFECTIVE PIPE FOR 


SLUICES AND LAND DRAINAGE, 


In long lines of city sewers, through which all 
manner of filth is conducted, (and sometimes with 
only a fall of one inch to the hundred feet) it is of 
the utmost importance that all the pipe forming the 
sewer should be well glazed and perfect in every 
respect. 


In manufacturing for this trade, there are more 
or less pipe in every kiln that would be unfit for 
this purpose, but which are practically just as good 
for many uses as the most perfect pipe. Be- 
low we give price list, also a description and classi- 
fication of the defective ware. 


Crass B.—In this class we put all sound, well- 
glazed pipe that are not perfectly cylindrical. 
Also pipe that are well glazed and round, but 
slightly fire cracked or air checked, just the thing 
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for wells, sluices, culverts under road-ways, or 
through deep cuts, &e. 


Cuass C.—Perfect in every respect, but not 
glazed. They are made of the same FIRE cLAY as 
all our other pipe, but come from parts of the kiln 
which did not become sufticiently heated to produce 
the salt-glaze. They have all, however, been sub- 
jected to a heat that would melt any ordinary brick 
or ‘‘drain tile’, and, unlike these, are not affected 
by water and frost. Are reliable for wells and or- 
dinary water-courses. 


Cuass D.—These pipe have the defects men- 
tioned in Class B, but to a greater extent. Can 
be used for the same purposes as Class B, in the 
more shallow drains, where a failure would not cause 
serious trouble. 


Oxass E.—Unglazed and round, but either fire 
or air cracked. 


Crass F.—These pipe are hard burned and very 
much flattened, and should only be used for the 
passage of clear water, as in draining cellars, wet 
land, &c. A 6-inch pipe in this class would have 
fully the capacity of a perfect 4-inch pipe. 


‘Fire cracks’’ are open checks, generally but a 
few inches long, and. do not materially affect the 
strength of the pipe. ‘‘Air cracks’’ run the entire 
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length of one side of the pipe, but are so fine they 
can only be detected by the closest observation, 
or “‘sounding”’ the pipe. 


In ordering from any class, parties can choose 
the sound or the cracked as they prefer, bearing in 
mind that a sound pipe (except from Class C) will 
not be so perfect in shape as one that is either fire 
or air checked. 


When properly laid they cause no further trouble 
or expense, and form a smooth, continuous tube, 
giving the least possible resistance to the flow of 
water. In deep cuts, a large share, if not the entire 
cost of the pipe is saved in the economy of preparing 
the ditch. It is the cheapest article that can be 
used for a permanent underground drain, and free 
from the objections to an open ditch, which defaces 
the land, interferes with its cultivation, and is diffi- 
cult and expensive to maintain, besides being com- 
paratively useless during the winter season, See 
directions for laying, page 13. 
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Net Price Per Foot for Defective Pipe, without 
Rings, Delivered on the Cars at Jackson. 
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ane Class Class Class, Class Class 
G 
Pipe B C D a) F 
4 in $ .18 $ .10 | $ 10 4 $ .. 
6.4 18 15 12 08 08 
Darts 35 25 22 12 12 
bees 50. Bd 80 18 i ee : 
1B 4! 70 .50 40 25 25 | 
182 90 Avis) .60 30 30 
20 1.25 1.00 87 50 50 j 
22. 1.50 1.25 1.00 ~ ao 


We furnish broken rings with defective pipe, 
when desired, at an additional charge of ten per 
cent. to the face of the bill. 
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PORTABLE 
STONE CHIMNEYS 
SMOKE JACKS. 


Neat, Cheap, Light and Durable. 


They can be made any 
length. 

Suspended by three iron 
hooks attached to the bottom 
they form a neat and durable 
smoke-jack for engine-houses 
and blacksmith shops. 
Starting from the ground 
or a shelf, they form a com- 
plete chimney. 

They miay also be used to 
top out brick flues above the 
roof. 

A, shelf, covered with brick. 


B, joint, one foot long, with 
branch for connecting stove-pipe. 


C, joint, two feet long, with 
branch for connecting stove-pipe. 

D, roof section. 

E, coupling ring. 

F, top section. 

G, a heavy sheet-iron wind- 
cap. 
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DIRECTIONS FOR SETTING. 


Fasten the shelf, A, (see preceding page) firmly 
where desired, and cover it with two courses of 
brick, laid in mortar or plastic clay. Place the 
lower pipe with the socket end on the brick. Fill 
the socket of the second pipe with cement or mor- 
tar, and place it over the top of the first, and so 
continue. 


Fit the roof up neatly under the lower end of the 
socket of roof section, so that no rain will beat 
’ down by the side of the pipe. 


Place the ring, F, in the upper socket of roof 


section, and the top section over it, filling every 
joint well with cement or mortar. 


PRICE LIST. 


Straight pipelJoi ith| toot high. in| Welght 
Inside raig’ pipe|Joints, w eet high, in-|Weight 
per foot, with} stovepipecon-| cluding every-| per 
Diameter.| cockets, nections, each} thing above] foot. 
the roof, each. 


6 in. $ .80 $1.25 $4.00 20 Ibs. 
Ons 50 2.00 6.00 35“ 
tet 15 38.00 8.00 50 “ 
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make special mention of the length desired, other- 
wise we always send two-foot joints, as shown at O. 


Short ones are sometimes desirable for the more 
convenient arrangement of stove pipes. 


SOCKET PIPE. 


A Socket Pirx is one with a fixed collar 
on one end, as shown in Fig. 23. While 
the principle of fixed sockets is apt to 
strike the casual observer favorably at the 
first glance, they are not desirable except 
when used as perpendicular conductors. 
The experience of engineers, and, indeed, 
all who have largely used them, has proved 
them inferior to plain pipe with rings, in 
Fig.23 the following points: 


1. They are much more liable to be damaged in 


handling. 
& 


2. It is more difficult to obtain a uniform drain 
surface. 


3. It is almost impossible to fill in the joint with 
cement, so that it will be water-tight. 
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4, In making repairs or new connections it is 
necessary either to break a pipe or uncover and 
disturb many feet of sewer. 


5. Contractors are apt to increase profits by 
drawing joints, as bystanders cannot well detect 
the fraud. 


New York, Brooklyn, Philadelphia, Chicago, 
Washington and other cities, after a long experi- 
ence, all give the preference to ring pipe, while 
most of them will not permit any sockét pipe to 
be used within their jurisdiction. 


_ We manufacture socket pipe, however, and can 
supply those who prefer them at the same prices as 


ring pipe. 


EXPERIENCES 
WITH CEMENT PIPE. 


* 


The principal ingredient of these pipe is sand or 
gravel, held together by various mixtures or chem- 
ical preparations, some of which are patented, and 
which are intended to become harder and more 
durable with age. For a short time they met with 
favor, on account of their cheapness, but experi- 


-ence has proven them to be very unreliable. 


We here append extracts from the reports of two 
Government Engineers, which correspond with 
general experience: 


Copy of report made by Chief Engineer Stratton, 
of the Washington Navy Yard, A. D. 1870: 


“The cement pipe was subjected to a test of 
pressure, and by practical use in the ground, and 
it was found it would not stand one-third the 
pressure of clay pipe, and that the action of matter 
passing through it caused disintegration, and made 

5 
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it rough—in some cases dissolving the material of 
which it was composed.’’ 


‘“¢Wasutneron, D. C., April 12, 1872. 


“ Hon. BOARD oF Pusiic Works, WASHINGTON, D. C.: 


‘¢GeNTLEMEN:—In compliance with your direc- 
tions of this date, I have made a hydraulic test of 
cement pipe made by The American Water and 
Gas Pipe Company. 


«¢ A pressure of five pounds to the square inch 
forced the water through the pipe in several places, 
and three-fourths the way through the entire body 
of the pipe. Portions of it, submerged in water 
for twenty minutes, became so soft as to be readily 
torn to pieces with the hands. A portion of it, 
subjected to sulphuric acid, with 75 percent. wa- 
ter, was very readily seen to yield under the test. 


‘¢ Pieces of the pipe may be seen in my room.”’ 
(Signed ) WM. H. CHASE, 


Sup’t of Sewers, &c. 


Tue Crry or Sr. Louis, having had some very 
bitter experience in the use of cement pipe, have 
prohibited its further use. J. B. Moulton, Esq., 
the Engineer of that city, under date of August 26, 
1872, wrote to some thirty engineers of the principal 
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cities of the Union, asking for the result of their ex- 
perience in the use of cement pipe. The testimony 
thus brought out is overwhelming in its denuncia- 
tion of that article for sewerage purposes. We 
here quote enough to show the spirit of the whole 
correspondence on this subject: 


‘¢Harrrorp, Conn., Sept. 3, 1872, 
“J.B. Mouton, City Engineer ; 


‘* Dear Sir:—Very recently our Board of Street 
Commissioners decided, on my recommendation, 
not to lay any more cement tile. I was led to give 
this advice from a general idea of their worthless- 
ness, which has been proved in several cases when 
we have taken up such sewers, some of quite recent 
construction. We found length after length en- 
tirely crumbled, and others that we succeeded in 
lifting out of the trench would break with a very 
slight blow. I think your reasons all hold good, 
and are sufficient to condemn their use.’ 


C, H. BUNCE, 


City Surveyor, 


“Ricumonp, Va., Sept. 3, 1872. 


“Mr. J. B. Mouton : 


** Dear Str:— Within the last year I have passed. 
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through an experience in sewer piping, with a con- 
clusion fully in accord with your own. My mind 
is settled on the superiority of stoneware pipes, 
and the uncertainties attending those of cement. I 
will not hereafter use the cement pipes in our city 


sewerage.” 
CHARLES H. DIMMOCK, 


City Engineer. 


‘¢Boarp or Pusrrc Works, ‘ 


Cuicaco, August 27, 1872. | 
«J. B. Movuton, Esq., City Engineer: 


“Dear Str:—In conformity with your request 
of 26th, I send you the accompanying copy of a 
report I made on the 26th of July to our Board on 
the subject of cement sewers. 


‘‘ Since then I have received a letter from the 
City Engineer of Cleveland, Ohio, who speaks very 
decidedly in favor of cement sewers, after an expe- 
rience of three years with them in that city. I 
have also conversed with Mr. Wesson, who had 
charge of the sewerage department of the Croton 
Aqueduct Board for a number of years, and he 
speaks very decidedly against them. He told me 
that he dug down to quite a number in Jersey City 
and found every one more or less disintegrated on 
the outside. 


‘¢ Yours very respectfully, 
E. 8. CHESBROUGH. 
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‘“¢¢Curcaqo, Iiu., July 26, 1872. 
> ? b) 
“¢ BOARD OF PUBLIC WORKS, CHICAGO : 


‘¢¢ GENTLEMEN:—The Secretary’s letter of the 
13th, informing me that you desire a report from 
me of the value, in my gpinion, of cement pipes 
for sewerage purposes, has been received. I take 
it for granted that the Board meant cement pipe as 
compared with hard-burnt or vitrified clay, as no 
other kinds are used to any considerable extent in 
this country, though wood, asphalt and iron are, in 
particular localities, used for special reasons. 


‘¢¢T have given personal attention to this sub- 
ject for about twenty years, and have both con- 
versed and corresponded with other engineers rela- 
tive to it. 


‘¢<¢ Cement pipe sewers have their advocates, and 
are used to a considerable extent in Brooklyn, 
Buffalo, Jersey City, New Haven, and other cities. 
Some have been laid twenty years, and are in good 
condition yet. Others have failed in less than 
three years. Similar failures occurred with hard- 
burnt clay pipes in England, where, for years 
after their introduction, there was strong opposi- 


- tion to them, until their manufacture was brought 


to comparative perfection. Now the use of these 
pipes in that country is very general, especially for 
house drains. 
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-¢¢ Hither kind of pipe requires skill and faith- 
fulness on the part of those in charge of the laying 
of the sewers. The ease, however, of judging of 
the suitableness of a burnt pipe for a sewer is much 
greater than in the case of a cement pipe; in fact,» 
it is very difficult, if not impossible to be certain 
with regard to the cemeht pipe, while it is not so 
with regard to hard-burnt clay. 


««¢ Cement pipes have been slowly disintegrated 
by certain gases and acids emptied into them. 
Some very striking instances of this kind occurred 
in San Francisco, where urine from privies was dis- 
charged into the cement pipes. Nothing of this 
kind has ever occurred, so far as I can learn, with 
well-burnt clay pipes. 


‘¢¢My opinion is that hard-burnt or vitrified 
clay pipe should be preferred for sewerage purposes 
to cement pipe, because of the much greater cer- 
tainty of getting a good article of the former than 
of the latter; and in this respect I have the concur- 
rence of several distinguished members of my pro- 
fession, who have come to their conclusions on the 
subject after years of observation and experience.”’ 


Respectfully submitted, 
E. 8. CHESBROUGH, 


City Engineer. 


RE 
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‘¢ Jersey Crry, September 3, 1872. 
«J. B. Moutton, Esq.: 


‘Dear Srr:—I would say that my experience 
has led me to the conclusion that vitrified, or 
glazed, pipes are superior in every particular, and 
J have ordinarily endeavored to use as little cement 
pipe as possible. There can be no real question of 
which is the best. 


‘“‘T have given this subject the most thorough 
attention, and I am confident I am right, and time 
will prove it. Cement pipe never will answer a 
safe purpose until it can be manufactured so as not 
to become disintegrated after being laid in the 
trench and covered. I have known a sewer made of 
it to cave in, and make a most disagreeable state 
of affairs, from the fact of not knowing to what 
extent the break extended.”’ 

JNO. P. CULUDO, 


Chief Engineer. 
‘¢Omana, Nup., Sept. 8, 1872. 


“J. B. Moun ron, City Engineer: 


“Dear Str:—This city has made but very little 
use of cement pipe of any kind ; but the Omaha 
& Northwestern Railroad Company had in the 
neighborhood of 1,500 feet placed upon their road 
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some six months ago, all of which proved a failure, 
owing to their want of the requisite strength to 
support the pressure. 


‘From my observation of the pipe, I should not 
recommend it for sewerage purposes: 


1. Because they are more or less subject to dis- 
integration from acids. 


2. Their peculiar construction requires a better 
class of skilled labor in the setting than is usually 
secured. 


3. Their efficiency depends so much upon the 
peculiar selection of material entering into their 
composition that few manufacturers manage to se- 
cure a proper cement, and the necessary proportion 
of clean gravel or sand requisite in pipes for sewer 
purposes, 


| 


‘Mr. R. C. Phillips, formerly City Engineer of 
Cincinnati, and now Chief Engineer of Public 


# 
Works in the District of Columbia, while here i 
lately, expressed himself to me as in favor of glazed i 
pipe in preference to those of cement.” | 


ANDREW ROSEW ATER, 
City Engineer. 


SEE EIR 


ILLUSTRATED CATALOGUE. ' 69 


‘¢BattimoreE, September 2, 1872. 
«J. B. Moutton, Esq., City Engineer : 


‘Srr:—We have used the cement pipe manufac- 
tured in this city in two instances only. 


‘Our experience with the cement pipe has been 
such as to compel us to report unfavorably upon 
its future use. 


‘‘Two years ago we laid about 100 feet of the 
pipe, six inches diameter, for the purpose of draw- 
ing a spring; about six months ago we were 
obliged to open it for repairs, it having failed to 
drain, when we found it had softened or yielded to 
the action of the water to such an extent as to ren- 
der two sections useless.”’ 


JNO. H. TEGMEGES, 


City Engineer. 


“OFFICE OF COMMISSIONER OF SEWERS, } 
Cincinnati, August 28, 1872. 


“J. B. Moutron, Esq., City Engineer : 


‘‘Our Commissioners of Sewers, as well as my- 
self, are not in favor of using cement pipe for sew- 
erage purposes, confining ourselves entirely to the 
use of glazed stoneware or vitrified pipe. We do 


* 
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not think the cement pipe, for durability and its 
capacity to resist the action of acids and other 
deleterious substances which are committed to pub- 
lic sewers, has been sufficiently tested by time. 
And we have high authority for believing pipe 
made of burnt clay, glazed and vitrified, will last 
for centuries. In matters of this kind we do not 
care to experiment.”’ 


A. W. GILBERT. 


‘‘ Boston, August 29, 1872. 
“J, B. MouttTon: 


‘Dear Str:—The article manufactured here by 
Messrs. Day & Collins is as good a cement pipe as 
T have ever seen, but the best, I have no hesitation 
in saying, is inferior to good vitrified clay pipe. 


“Tf T had charge of the sewerage works of this 
or any other city I should recommend the use of 
vitrified clay pipe in preference to cement, not- 
withstanding the difference in cost. I regard ce- 
ment pipe as worthless unless made of the best 
materials, and even then it is not as good as the 
other.”’ 


N. HENRY CRAFTS, 
City Engineer. 
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oid eine 


: 
i 
i 


a 


ILLUSTRATED CATALOGUE. 71 


“¢Totepo, September 2, 1872. 
«J. B. Mou.ron, City Engineer: 


‘¢ Dear Str:—Here the use of cement pipe was 
discontinued after a short trial, and the vitrified 
salt-glazed pipe exclusively used in the construc- 
tion of our pipe sewers, connections, &c., which I 
think to be quite superior to any cement pipe 
which I have seen tested, in evenness of texture, 
firmness, durability and its qualities to resist the 


action of sewer acids.”’ 
H. C. THATCHER, 
City Engineer, 


‘¢ Minneapouis, Minn., September 2, 1872. 
«J.B. Mourron, Esq.: 


“Dear Sir:—The experiments I have made 
with cement sewer pipe are, that I filled a pipe 
with salt and water, and found that salt acted on it 
so that I think it would eat @ hole through in no 
very long time. Acids will have a greater effect 
on them. And I know of no means of ascertaining 
which are good and which are poor. In our city, 
here, for the above reasons, I recommended the use 
of vitrified stoneware pipe, which was adopted by 
the City Council.” 

H. H. CARSON, 
City Engineer, 
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‘Newark, New Jersey, Sept. 4, 1872. 


* J. B. Mouton, City Engineer : 


‘* Dear Str:—In this city we use for the smaller 


local sewers glazed stoneware pipe. No cement 
pipe whatever is used. 


‘“‘J have used cement pipe in railroad drainage, 
and found that it broke easily. My opinion is 
that the stoneware pipe is decidedly preferable to 
the cement pipe for sewer purposes.’’ 


GUSTAV SCHELBACH. 


City Surveyor. 


* Aveusta, Mz., September 3, 1872. 
«J. B. Movunron, City Engineer : 


‘“DEAR Str:—My opinion in regard to cement 
pipe is the same as your own. Have found the 
same difficulty in regard to the texture of the pipe 
not being equal. Any one can see at a glance that 
the cement pipe will absorb the acids of the sewer, 
-which will certainly destroy them. Were the 
sewers under my charge I would certainly use the 
vitrified pipe jor their conducting power alone 
—the polished surface presenting but little resist- 
ance to the water and foreign matter.” 


N. ABBOTT, 
City Engineer. 


RRR. Ser on 
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‘‘PuapELpHia, Aug. 29, 1872. 
“J. B. Mouton, Bsq., City Engineer : 


‘‘Drar Srr:—Cement pipe are manufactured 
here on a limited scale, but, so far as my observa- 
tion goes, have not given satisfaction. So much 
care is required in obtaining good material and 
having them properly made that the quality cannot 
be depended on. Although somewhat cheaper than 
the vitrified pipe, there is so much uncertainty in 


them that I should not be willing to risk their gen- 


eral introduction. 


‘Cases have been reported to me of cement 
pipes where they have all had to be taken up, on 
account of their deterioration.” E 

SAM’L L. SMEDLEY, 


Chief Engineer, 


Jsaac K. Hares, Engineer, Lynn, Mass., says: 


‘¢ We have never deemed it advisable to use ce- 
ment pipe. We have used English, Scotch and 
American clay pipe. Our reasons for not using the 
cement pipe are that the texture is not uniform, it 
breaks easier than the stoneware pipe, and does not 
resist sewer acids as well.”’ 


Under a more recent date Wm. H. Crass, Sup’t 
of Sewers and Drains, Washington, D. C., says: 


74. JACKSON FIRE CLAY co. 


«We use clay pipe exclusively. In all sizes of 
12 inches and over we lay ring joints. 


** We use both Scotch and American clay pipe, 
and, with sizes of 24 inches and less, have no 
trouble with breaking and crushing in. 


‘¢ Wr USE NO CEMENT PIP, as the various chem- 
ical and hydraulic tests we have made do not com- 
mend it to our favor, and portions of it, uncovered 
by the change in grade of streets, which was put 
down under the old government, was found to be: 
in such a state of decomposition as not to allow of 


being taken up.”’ 
WM. H. CHASE, 


Sup't Sewers and Drains, Washington, D. ©. 


Should any desire further evidence as to the un- 
reliability of cement pipe for sewerage purposes, 
we shall be pleased to furnish it upon application. 


t 
| 
| 


INADEQUATE SEWERAGE, 


AND ITS 


EFFECT ON MORTALITY. 


We make the following extracts from the Chica- 
go Inter- Ocean of Jan. 15, 1873: 


““The Effect of Inadequate Sewerage in Increasing the 


DEATH RATE. 


“The following extracts are from the report of 
Dr. John H. Rauch, Sanitary Superintendent of the 
Chicago Board of Health, on the sewerage system 
of the city: 

“The necessity of the systematic drainage of 
Chicago was not fully appreciated until it had suf- 
fered from epidemics six years in succession, five 
of cholera and one of dysentery; the death rate 
during this period being higher than in any other 
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city in the United States. As the result of this 
terrible experience, on Feb. 14, 1855, an act was 
passed by the Legislature of Illinois, creating the 
Board of Sewerage Commissioners. In compliance 
with the act the Commissioners were elected as 
prescribed, and steps immediately taken to give 
practical effect to the same, in surveys and in the 
consideration of plans for the drainage of the city. 
The plan proposed by Mr. Chesbrough was adopt- 
ed in December, and in 1856 the work of construct- 
ing sewers commenced. * _ * * 


‘*For the purpose of more clearly showing the 
influence of this, the most important sanitary 
movement ever inaugurated in this city, I would 
call attention to the fact that for the six years 
commencing in 1849 and ending in 1854 the death 
rate was 48.92 in a thousand, while for the next 
succeeding six years, commencing in 1856 with the 
construction of sewers, and ending in 1861, the 
death rate was only 22.97. * x * 


‘¢The Doctor thinks it is plain that the number 
of deaths in a ward is regulated by the number of 
Sect of sewers it contains to each individual in it, 
no matter what other conditions obtain with regard 
to the population.”’ 


‘* At the last meeting of the Epidemological 
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Society, in London, in December, 1872, some very 
important facts were presented in regard to the 
spread of the cholera in Russia, by D, Frederick 
J. Mouatt, late Professor of Medicine and Medical 
Jurisprudence at Calcutta. , 43 . 


“The Society contend that the wandering pesti- 
lence has abandoned its nomadic character in 
Europe and found a resting-place in St. Peters- 
burg, where the houses, saturated with sewerage 
matter, invite its ravages.”’ 


From the scientific department of the Galaxy 
for March, 1875, we quote as follows: 


“CEREBRO SPINAL MENINGITIS. 


‘‘Regarding the epidemic of 1872 in New York 
city, Dr. Meredith Clymer Says: 

* 4g “The chief nests of the epidemic 
were in those districts in which the original water- 
courses had been dammed by the filling up of the 
streets and avenues, and over the adjoining water- 
saturated land, 


‘Most of the cases of the disease were grouped 
on and about the made land, originally marshes. 


“* One of the most striking examples is in Collect 
Place, a swampy spot in the Fourth Ward. — Base- 
6 
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ments over these marshy places are never dry, and 
the walls are often covered with cryptograms 
(moss and mold). In those districts where these 
factors were absent, the elected haunts were 
densely populated tenement dwellings, in which 
the house drainage was invariably found in bad 
condition. The part played by the diffusion of 
foul sewer gases in favoring the development of 
the disease would seem, by the collected evidence, 
to be unquestionable. 


‘Throughout the Northern States this disease is 
known as the Spotted Fever; in the South as the 
Cold Plague; in Europe by various technical and 
local names; and in all countries as one of the most 
deadly affections to which mankind is subject. 


‘‘Like epidemic diseases in general, it is “no 
doubt preventable.” * Mi * bg . 


Dr. Morris, on the same subject, says: ‘* Wher- 
ever we have carefully examined the local condi- 
tions, it has. been found that the drainage of the 
premises has been faulty, or that the immediate sur- 
roundings have presented such conditions as must 
necessarily give rise to some form of disease. The 
most usual defects discovered were connected with 
house drainage. 


“These cases were not confined to the abode of 
the dirty, squalid and poor, but houses of a better 
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class, with brown stone fronts, have furnished their 
victims.”’ 


The above extracts are only a few from among 
the many with which our scientific and medical 
journals abound. : 


It has long been understood that the more malig- 
nant types of fevers and kindred diseases have their 
origin in causes which it is the office of the sewer 
to remove. 


Late special investigations regarding new forms 
of disease, of the more virulent and dangerous 
kinds, whether confined to a single home or affect- 
ing a whole city, prove them also to be, in a great 
measure, if not entirely, controlled by the condi- 
tion of the sewerage. 


FIRE BRICK 


AND 


FIRE BRICK MATERIALS. 


Having the best deposits of fire brick material, — 
we are prepared to furnish better 


FIRE BRICK 


than have heretofore been made in the West. 


Standard. 


») 


Q 


Wedge or Bullhead. Key—8 ft. Circle. Key—6 ft. Circle, 


Skewback. Small Jamb, 


Large Jamb. Cupola—36 in. Circle. Cupola—48 in. Circle. 


Price per M. for the above sizes, on the cars 
at Jackson, - - - -, $50.00 


Brick of any size or shape made to order. The 
prices of large sizes are from 50 to 100 per cent. 
higher, by, weight, than for standard size. 


Brick should be laid as close together as possible, 
‘‘brick to brick,”’ using only enough clay to ce- 
ment them together. 


We have many testimonials, assuring us that for 
most purposes they are equal to the New Jersey 
brick, which cost from $75 to $80 per thousand. 


‘Orrick Jackson Founpry & Macutne Co.,, } 
Jackson, Micn., March 28, 1872. 


“ JACKSON FrRE CLAy Co.: 


‘* GENTLEMEN :—In reply to your inquiry regard- 
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ing the fire brick purchased of you Nov. 5, 1869, 
we would say that the same brick are still in our 
cupola, which has been in regular use ever since, 
and that they seem likely to last for some time 


longer.”’ 
E. A. SUMNER, Sec’y. 


_ Mr. F. L. Coxtiys, Sup’t Lake Shore & Mich. 
Southern Railroad Foundry at Elkhart, Ind., says: 
“‘T have just removed a lining from one of our 
cupolas, made of your brick. They have melted 
from four to nine tons of iron daily for nine 
months. 


‘¢The brick last received look still better.” 


PREPARED FIRE CLAY. ° 


Our DRIED AND ROLLED CLAY is of the best qual- 
ity, and will enable those buying large quantities 
to make a saving in freight. It is also the most 
convénient form in which to keep it for frequent 
use, as it will not harden if kept dry, and will mix 
readily with water when desired for use. 


Price per barrel, in small lots, - - $3.00 
For ordinary uses, and in laying fire brick, it 


should be mixed with one-third of best fire sand, 
which we also keep on hand, dried and crushed. 
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PLASTIC CLAY 


Is more desirable for immediate use and where 
only a small quantity is needed. It is made of the 
best fire clay and fire sand, ground and thoroughly 
pugged, ready for the trowel. 


Price per barrel, in small lots, - - $3.00 


Crude clay, direct from the bank, furnished 
when desired. 


FIRE SAND. 


Our fire sand is unsurpassed in quality. Can 
ship it at any season of the year, either in lumps 
as it comes from the quarry, crushed—by passing 
through rollers,—or rolled and screened. 


Price per barrel, in small lots, - - $2.00 


For larger lots, prices given when quantity and 
kind are stated. 
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